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.-._statements for the COBOL Compiler Edition V310222 on the CDC6400
-~ computer under the KRONOS operating system: in the batch mode. .The
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-7~ sufficient flexibility to be used in other, similar contexts. The
:;;'iiprogran takes free form natural language -input, and generates an
- -‘index in alphabetical order of each significant word appearing in the
- - dinput alongs;de which appears the bibliographical description of the

~~document in which the word was located.. Output options permit free

—--form-title page, 1utroducuon, and .epilog. Page headers and footers
-are permitted, and index page numbers are assigned and pnnted

. eautonat:.cally. Determination of significant words-is made in two
- - -ways: 1) a word is determined to be significant by default, if it
- ;~ does not appear in a user-input stop list .and provided it begins with
- 7 :-"an alphabetic character_and it is.more than one character long; and
*—’, -2)- an otherwise significant word may be eliminated from the indexing
hy a simple procedure at the time of input.. (Author/sJ)
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I.  INTRODUCTION

The KWAC (Key Word Alongside of Context) Index Generation
Program was written and debugged' by lester A. Rice* at the School

of Information and Library Studies, SUNY at Buffalo, during the

" winter 1972-73. The purpose of the program was primarily pedagogical.
.- It was developed specifically for LI 561 - ,Information Storage,

’ Retrieval and Selective Disaemination Systems where it was used

successfully during the Spring Term 1973 The intention yas to
prodnce a group of indexea 'to the ‘same data base for tlle purpose
of éomparativefevaluat'ion of their performances in an experimertal

environment. ' The corpus indexed at that_time was 36 :substantive

articles appearing in the,Jour’nal«of the American Society for

Information-Science, v. 22 (1971).
- WAC is a KWIC-type index written for the specific purpose

indicated above, and consequently has some rath.er severe input and

output limitations. It is acknowledged that these limits reduce

its general usefulness and while it is not particularly difficuilt
to expand them for more general use, this has not been done for
two reasons: 1) the ready availability of existing program packages

with considerably more flexible capability, and, 2) the simplicity

,5-»4--&‘.

- and proven effectiveness of the KWAC index for the purposes intended.

o L% Dr. Rice is currently employeci'in the Reference Department, University

- Librariea, Univeraity of Penngylvani s, Philadelphia, Pennsylvania 19104.

¥




II." PROGRAM DESCRIPTION
'}‘he imAC Index Generation Program Veraion 3.0 was implelnented

;at the COnputing Center of SUNVY. at Buffalo on May 10, 1973. It

Aconai.szts of only 25273tatenents for the COBOL Conpiler Edition

V310222 on the CD66400 coml;uter under the KI?;ONOS operating system

vus'ed at Buffalo. There should be few, if any, problems implementing
T tl'e program at other installationa which have a OOBOL compiler.

'me program is used only in the batch mode. ‘
The KWAC program is- esaentially a ICWIC index generator designed
fcr a special purpose for us’emin a particular course, though it has
sufficient flexibility to be used in other, similar contexts.
7Basica11y, the program takes free form natural language input, and
’7grenerates an index in alphabetical qrder of each significant word
V'Va'pp‘earing in the input alongside which appears the bibliographical
description of the document in which the word was located. ‘ Output
" options permit free fotm title page, introduction, and epilog. Page
7headera and footers are permitted, and index page numbers are assigned
and printed-automatically. Determination of significant words is
‘made in two ways: 1) a word is determined to be significant by
default, if it does not appear in a user-input stop list and provided
- it begins with an alphabetic character and it is more than one
character long; and, 2) an otherwise significant word may be eliminated -

from the indexing by a simple procedure at the time of input.

Input procedures are straightforward and students with minimal

* A‘nyone desii:ing a program listing and/or deck should make arrangements

;\with the author of this User's Guide at SILé/SUNY at Buffalo.
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key punching experience have been able to do them with very little

%

difficulty. Waiile ho cost studies have been undertaken; for the.

et
Y

- . one use already made, CPU time required for the whole index generation

was less than 11 seconds. In this case there were 36 pages of index

output consisting of a total of 318 index entries,‘generated from

36 documents. The cost of preparation of thé'fifst copy of the index

(exclusive of input gostsj at our installation wéé $1.87.

. ) - .
III. INPUT REQUIREMENTS

IIIi 1- Each document iﬁ ihe’corpds té'be.ihdeiéd must haﬁé exactly three
T . : i b -

111

2~

80~-column cards'for input.: One or tw; of these cards may be’
blank if 240 characters of input are not required, but each
document must be repreéentedrby three éardg.

Each set of three cards may be tho;ght of as a singlé 240 column
"supercard". ~Frée form data may be punched beginning at any_point,
but it is recommended iha} the first column be used as uneven left
marging may occur in the printed.output othgrwise. The data on
the three cards will be printed exactly in the‘same order (i.e.
spelling, line endings, etc.) as the "context" beside each index
entry genérated-ffom the document description. Thus it is
esgential that they be arranged in the correct order. bare should
be taken tﬁ;t words p;t be hyphenated at the end of a card (i.e.
qolumns 80 and .160). Further, if a word ends in coiumn 80 or 160,
a blank should be left in the first column of the card following,

otherwise the two words will be joined and no index entry will be

generated for the second word.

II;} 3; The IBM 029°Keypunch and the CDC 6400 Printer do nothilways use




Al

P Y

L himiiby iah o i

NI i i
ARSI

el e Mo A PG A A N

1
oot = f

the same codg to represent the same graphic symbol (e.g., iie
IBM 029 "&" code is translated to "A " by the 6400 Printer).
While thfs ;s‘not often a probiem with bibliographic data, it is
recommended that "§" appé;ring in a document title bettranslatéd
and input as the character string AND.
III.r 4- The program will not generate entries for éhe following chargcter'
; ,ﬂ . strings:
a- Thé;e which are only oﬁeAchargcter‘ioﬂg
b- Those which begin with any nén-alpﬁabetic character éx&eptfthe
colon, " : " A ‘ X
The printing of character stri&gs longer ghan _30  characters will
be trundated.at that éoint.
III. 5- For improved readability and to link character strings that are. by
convention orthographiciliy sgparate,;but which are -semantically linked
(e.g. 1.0S ANGELES), it is recommended that a hyphen be placed between
the strings instead of a blank (e.g. LOS-ANGELES). This can'happen
. in Qolum;s 60 and 120; Paragraph 2 above notwithstanding.
I1I. 6- The standard COBOL sort order is used to arrangé the index terms

-

_vwhich are generated. However as only signifiéant words are indexed,

there will be none generated for character strings'beginning with

blanks, numbers, or special symbols with the exception of the colon

" ;" In the COBOL sort.the colon has low order; thus, for

practical purposes ‘the entire sort order for the first character in

each string is A, B, C...2,:. The low sort order of the colon may

13
¥

be exploited for several purposes. For example, it is possible
~ to‘breéeed each author's name with a colon as it is input.

N

This reéulth in -all of the non-authog»names being generated and

¥
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III.

sorted at beginning of the printed index, followed by all

of the author's nanes (each’preceeded by a colon) in a separate
alphabetical sequence.. The sort goes as far into the character
string as necessary to insure complete and‘perfect ordering,

thus the authors' . names are printed in alphabetical order, just

as are the title words.

h

*bibliographic element Ae. g., the journal title) could be preceeded

Similarly, if desired, some other

by two colons (i e. " i ") to cause a third separate alphabetical-

.

sequence, and 80 on as many, times as necessary. It has been
ohservedpthat the colon preceeding an author,s name‘is not very
obtrusive and that it does not seriously interfere with the
scanning of a list of such names. 7

Any character string may be made non-significant simply by pre-
ceeding it with any non-alphabetical character except the colon (see

=

Paragraph 6) However, it is "recommended that the logical not
" always be used for this purpose to exploit a special feature

of the program. Any character punched in the input cards will

be printed exactly as it was punched (see Paragraph 2), with one

exception:

the logical not "="; and then only when a further

condition is met. In any card on which a logical not "=
appears, and where it is not deoirable to have it printed, it
can be auppressed (i.e., replaced by a blank) simply by putting
another logical not "= in the last colum of that card. When
this is done, the printing of both of them is suppressed.

Many other modifications of an additions to the raw bibliographic

data can be nade hefore input in order to produce a better index.

- Indexes of the KWIC family are "quick and dirty" and-in this
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statement is revealed both their great virtue and their great

- fault, They may be made quickly and inexpensively; but, un-

fortunately they are.far from perfect retrieval tools and are

ordinarily used only where these two characteristics are demanded.

1f better retrieval tools are needed; it is recommended that
another i'.\dexir;g method be used, Consequently only the index

T,
2 3

improvements mentioned above should be made.

X

_ IV.. DECK MAKEUP TO GENERATE A\ngAc INDEX

Au assembled deck to greneratre and-print a KWAC index consis
of the following i)arts: )

1- Job cohérol cards,’

2- KWAC control ca‘cdé, and

3- Data input cards .

IV, A. JOB CONTROL CARDS
Job control cards are computer installation specific. Do

whatever is necessary to have the job accepted and %o invoke the

ts

COBOL compiler. Use of the program thus far has been satisfactory

with a field length of 55K; but this is dependent upon the amount of

space required for the COBOL sort which is in turn dependent upon

the number of index encries generated. (See Appendix A for the,

appropriate SUNY at B[xffalo job control cards)..

IV. B. KWAC CONTROL CARDS AND DATA INPUT CARDS

The data input cardi and the control cgrds for the KWAC program

" are not separated from each other. The following list of control
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B.

B.

and data cards is arranéed in the proper order for the making up of

a deck for geﬁerati.pg a KWAC index. -
Control cards contain one or more characters and must begin in

column 1 of each card. They may extend as far as necessary to the

right with tl:; exceptions hoted below. Data i’ .ut cards may have a

-free form input with the except:l.om noted wft""'n their descriptions

below.: On control cards, numbers must f:l.ll coluum 1-3, with leading zeros

"supplied if necessary,

1.1 PREFACB LINE SPACING t:omox.,cmn 1nd1cate¢ the number of blank
lines to appear between uch li.ne of printi.ng in the pteface.

2- -EPILOG LINE SPACING CONTROL CARD- 1nd£cates the number of blank
linesxto appear between each l:lne of printing in the epilog.

3- BEGINNING OF PREFACE MARKER (*) is required. An asterisk must
appear in column 1, even if there is no preface.

4- PREFACE DATA INPUT CARDS must appear in pairs. As the preface
will be ;rinted exactlf as 1f is input, certain precautions must
be observed .in thé ;@chiu of this data. A card has 80 columns
but the width of the printed line of output is limited to 136
characters. Accordingly, for’ thg purposes of centeritig the data
of t‘he preface in the printed output, it is necessary to think
of the midpoint of the printed line as falling between column
68 and 69 of the first of two cards. For example, if it were

desired to have the word PREFACE _centered at the top of the first

' - ' s 1 -
—— . a the followi rocedures should be used. The
p 3?-70 . 5 7.?%‘54__ ollowing p u ‘

word PREFACE contains seven characters.. Subtract 7 from 136,
yielding 129. Divide by 2 yielding 64.5; thus, the word PREPACE
shoulci begin in e;l.ther éolum 64 or 65 for approximate centering.
Other lines nay"ﬁe centered afnd‘left-or right-‘ justified by

-
o

VoA




IV. Bo 5-

similar wmethods.

ENDING OF PREFACE MARKER (*) is required, even if there is no

. preface.

IV. Bo 6"

IV. B. 7'

KYADER/FOOTER OPTION CONTROL CARD. A pound sign (#) is required
if headers and footers are to be printed on each page of the index.

" If this option is not chosen, a blank card must be used in its place.

HEADER/FOOTER INPUT DATA CARDS must bé used if there is a # in column

1 of the preceeding card. If used, there must be exactly two cards

. with data entered as follows. The word PAGE and the page number

Iv. D. 8-

are ,,aqgmttcaily generated and printed at tbewgcgte:’: of both

the top and the bottom of each index page. As each of the two
cards is printed exactly as the data is entered into the cards,
care should be taken at input to insure appropriate spacing of the
printed output.

NUMBER OF STOPWORDS CONTROL CARD must be used to specify the number

of stopwords to be input (i.e., the number of words to be declared
non-significant tﬁroﬁgl;.t’u;’the entire index generation). The
maximum number that may be declared is 153. If more are needed,

use the method described in Paragraph III. 7. above. ‘A stopped

word can be unstopped by adding two periods (..) immediately after
it (i.e., creating a uon-s’toword character string). This is
required because the program automatically searches for a punctuation
mark at the end of each word and strips it off.

STOPWORD LIST INPUT DATA requires as many cards as the number

~ specified on the gtqcéeding card. Only one stopword may be entered

on each card, and the> fi.fst letter must be in column 1. The

. maximum len;th’of ,any,stbpword is 20 characters.
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IV. B, 10- BIBLIOGRAPHIC DATA INPUT CARDS may be in free form format, but
see Paragraph III. 2. above for suggestions. Each logical recrrd
must consist of 3 physical cards, with blank cards used if necessary.
IV, B, 11- END OF DATA MARKER (*) in coiun 1 must follow the last bibliographbic

data input card.

IV, B. 12- EPILOG INPUT DATA CARDS have exactly the same format riguirements

as the preface input data cards discussed in Parsgraph IV, B, 4,
ab s, .
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: APPENDIX A
1
: ‘ JOB CONTROL CARDS REQUIRED AT SUNY AT BUFFALO
2 i (KRONOS version 2.0,9 on a CDC 6400)
2 I .Column 1
=} § - BATCH, T=40,F=55000,Pe30,R=E. CONAWAY--JOB NAME.
,b K 3 1 7 - v .
A LISCHAS , CONAWAY, PASSWORD .
SR COBOL (LR) “
REDUCE ,NO.
160.
7-8-9%

(KWAC Source Deck)

7-8-9%

(Preface Line Spacing Control Card) -
(Epilog Line Spacing Control Card)
(Beginning of Preface Marker‘), ‘
(Preface Data Input Cards) ’

(Ending of Preface Marker Card)
(He;der/l?ooter Option Control Card)
(Header /Footer Input Data Cards)
(Number of Stopwords Control Card)
(Stopword List Input Data Cards)

(Bibliographic Data Input Cards)

(End of Data Marker)

(Epilog Input Data Cards)
7-8-9% -
6-7-8-9%

*

%-§=7=8-9-and-7-8-9-cards-havé- all-digits-mul tipunched m,i,nggolygn;; .

10
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= .aqUIAL INDEX T0 JASIS V22 t1971)

. HUMAN
' ) INPLICATIONS

INPLICATIONS

l ‘ INPROVING

INOEXES

INCEXES

INNEXING

ikl!lt INDEX TO JASIS Y22 (1971}

.

TUONS 3F AUTOMATIC RECOGNITION OF SISLIOGRAPNIC ELEWENTS S8 INJASTS

APPENDIX B

Sample Output Pages

-

PAGE 10 .
APRIL 33TH, 1973

‘S INCAIL ISTER,CARYL 88BELL,JOHNSH

HUNAN FACTORS IN THE DESIGN OF AM INTERACTIVE LIBRARY SYSTEM
S80I I6TS V22,1972 ,P096°104)

SowE _TPLICATIONS OF

SSSHOFFNER, PALPH-B
)F AUTOMATIC RECOGNIVION OF SISLIOGRAPHIC ELEMENTS
88 IS1S,V22,1971,P275-202) = i

SINILLTANS oJ=H N - )
FURCTIONS OF A MAN-NACHINE INTERACTIVE INFORMATION RETRIEVAL SY

SIPATRLEYMILLIAN |
INPROVING A FIELD<BASED ERIC-LIKE INFORNAYION SYSTEN

2130 ISTS,V22,1971,P399°400)

$IROSOIBERG,VICTOR
A STUCY OF STATISTICAL. NEASURES FOR PREOI

11309515, V22,1972,P041-050) .=

STAUL G LARRY .
XHOC TSOEXES A  VOCASULARY COMPARISONS OF SUMWARIES OF LC »0C

CLASS IPICATION SCHEOUALS $ 380 JASTS V22, 19714P322-325)

SEBLANCEN,ROBERT-R THE PREPARAVION OF INTERNAT IOMAL AUTHOR INDEXES,

PAPTIOILAR REFERENCE 10
FAMILY NANES 88 CIASIS, V22,3971 ,P051-063)

$38LY FRED
THO » CWINE INOEXING PROJECYTS AT UHE CATHOLIC UNIVERSITY OF AMERICA

2E0IIGTIS,V22,1971,P105-106)

$SROSOERG, VICTOR .
CorpAMTIVE EVALUATION OF THO INOEXING NETHOOS USING JUOGES

12800 5°1S,V22,1972,P252~-259)

APRIL 30TH, 1973
PAGE 10

propes §
B "‘M

——
—

D VT,
—. s

STEN SOME INPLICA
V22,1973,P311

CTING TERNS USED TO IWOEX DOCUMENTS

wiTH

THE PROBLENS OF TRANSLIVERATION, PREFIXES, AND CONPOUNO
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COOPER WICMAEL-D t
CRAVENS DAVID-W
6»A;Foeo SUsan

HAPHMON GLYNN

HELMUTH MANCY<-A

HIWL LGeR CLAUDE

HOLM 2-E

JACKSON E-3

T3CRAVENS,DAVIO=N

PAGE 32

APRIL 30TH, 1973

$1JOHISON, CLAIRE 338RIGGS+ ELE ANORE

HOLOGRAPHY AS APPLIED TO INFORWATION STORAGE AND RETRIEVAL SYSTENS
$3LLIASIS,V22,1972,P187-192)

TILEI MCUHLERFEROINAND=F _ £3COOPER+WICHAEL -0
ANALY TICAL MODELS FOR LIBRARY PLANNING
1110 A61S,¥22:1971,P390-398)

PREOICPING PERFORMANCE OF INFORMATION SPECIALISTS
SI2LIASIS,V22,1972,P005-0121) -

SECRAWORO0,SUSAN

INFORPEL COMMUNTICATION AMONG SCIENVISTS IN SLEEP RESEARCH
2334I 5 1IS4V2202971,P301-320)

SSHARION, GLYNN

OPINIO¢ PAPER ON THE EVOLUTION OF INFORMATION SCIENCE
SEEIIMEIS,V22,1972,P235-248) f

~
'

STHELIITH, NANCY <A . )

THE USE -OF EXTRACTS IN INFORNATION SERVICES -
LI IS,V2241971,P382-389) :

EIKRALZE, TADEUSZ=X SSHILLINGER,CLAUDE .
CIVATIONS,REFERENCES ANO TME GRONTH OF SCIENTIFIC LITERATUREA HODEL OF
OVNAMIZ INTERACTION t33CJASIS,V22,21971,P333-336)

STHOLW B-E

FIO COMITYEE INFORNATION FOR INDUSTRY (FID/II)
TEL(IMTIS,V22,1971,P4094810) |
+
L2IACISON,E~8

FIO AT QUENOSPAIRES, SEPTBMBER 14 TO 24, 1970
STE(IASTIS,V22,1974,P 064)

k3

APRIL 36TH, 1973
PaGE 32

!
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APPENDIX C

Sample Bibliographic Data Input
Card Listing

TIMCALLISTER,CARYL - 38BELL yJOHNSM T T
HUMAN FACTORS IN THE DESIGN OF AN mrronctxvs LTBRARY SYSTEM
230JSISYV2241971,P096=104)
:
$ISHOFFNER, RALPHH

SOME TAPLICATIONS OF AUTOMATIC RECOGNITION OF BIBLYOGRAPHIC GLEMENTS
182(3IA51S,V22,1971,P275-282)

SIWILITANS yJ=H

FUNCTIINS OF A MAN-MACHINE INTERAGTIVE INFORMATION RETRIEVAL SYSTEM SOME INPLIC.
TIONS 3F AUTOMATIC RECOGNITION OF BIBLIOGRAPHIC ELEMENTS $I1INJASTISY2291974,P31 2

TEPATLEY, WILLIAN

IMPROVING A FIELD-BASED ERIC~LIKE INFORMATION SYSTEM
t!’(JASTSoVZ?,i??ioP399°#08!

N
-

$IRNSENDBERG,VICTOR

|
A STUDY QF STATISTICAL MEASURES FOR PREOICTING FERMS USED YO INDEX DOCUNEMTS 4
$3(JTTSHV22,1971,P041=~D50)

$ 2AUL Gy LARRY

KWOC IVNEXES A VOCABULARY COMPARISONS OF SUMMARIES .OF 1.6 A0C
CLASSTFICATION SCHEDUALS 383(JASIS,V22+1971,P322~325)

$SBLAMEN,ROBERT=R THE PREPARATION OF INVERNATIONAL AUTHOR INDEXES, WITH

PARTICSLAR REFERENCE TO THE PROBLEMS OF YRANSLITERATION, PREFIXES, AND COMPOUND
FAMILY.NAMES 333(JASIS,V22,19714P051~063)

$3BLUM.FRED

TWO MICHINE INDEXING PROJECTS AV THE CATHOLIC UNIVERSITY OF AMERTCA
$38{JIASIS,V22,1974,P105-106)

t 'ROS ENBERG,VITTOR

COMPAR TIVE EVALUATION OF TWO INDEXING HF\'MODS USING JUDGES
2S3(TNIS,V22,41971,4P251-259)
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APPENDIX D -
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KNOWN BUGS IN KWAC (JULY 24, 1973)
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1- The footer, but wot the header, loses character in columm 1 in

the printed index. To avoid the problem, begin the header/

foo&r input data in column 2.

£

2- A character string ending in column 80 of the last card of

a set of 3 bibliographic data input cards will not be indexed.
Avoid the bug by élways leavitig the last column of the last

card blank.
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